Alterations in nitrate/nitrite and nitric oxide synthase in preovulatory follicles in gonadotropin-primed immature rat.
Nitric oxide synthase (NOS) and nitric oxide (NO) play important roles in ovulation. The purpose of this study was to investigate the changes of intrafollicular nitrate/nitrite concentration and NOS mRNA expression in preovulatory follicles during equine CG (eCG) and human CG (hCG) induced ovulation in immature rats. Immature Sprague-Dawley rats received 15 IU eCG and then 15 IU hCG 48 h later. Rats were killed immediately before, 5 h after or 10 h after hCG injection, and their preovulatory follicles were dissected. Follicular fluid, granulosa cell, and theca cell layers were collected from preovulatory follicles and assayed for NO or NOS mRNA or for in vitro incubation study. Nitrate/nitrite concentration in the follicular fluid decreased significantly 5 and 10 h after hCG injection. Inducible NOS (iNOS) mRNA expression, which was greater in granulosa cell than in the theca cell layer, decreased significantly 5 and 10 h after hCG injection. However, endothelial NOS (eNOS) mRNA expression was detected mainly in the theca cell layer and further increased 5 and 10 h after hCG injection but remained low in granulosa cells. In vitro treatment of granulosa cells with 10(-4) or 5x10(-4) M S-nitroso-L-acetyl penicillamine (NO donor) decreased progesterone production and increased DNA fragmentation. We concluded that the decrease in nitrate/nitrite concentration in preovulatory follicles after hCG injection was due mainly to decreased iNOS expression in granulosa cells. These changes in nitrate/nitrite concentration may prevent apoptosis in preovulatory follicles.